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APPLICATOR FOR A POLYMERIZABLE MONOMER COMPOUND 



fl ^rTfflTOTTNP ™ INVENTION 
\ PiplH nf Invention 

This invention relates to the polymerization and/or cross-linking of 
polymerizable and/or cross-linkable material. This invention also relates to the 
application of polymerizable and/or cross-linkable material to various substrates wtth 

an application device. 

2 Descri ption nf Related Art 

The terms polymerized and polymerizable, as they are used to the present 
applicant, encompass the terms cross-ltokabWcross-,^ and grafted/graftabte as 
they are defined to the art. For example, no. only does the term polymerization 
include the combination of monomer and prepolymers to form oligomers and 
polymers, it also includes the attachment of oligomers and polymers by vanous 

side chains having various atomic constituents (grafting). 

In some applications, the physical properties of polymerized and/or 
eross-linked material are extremely important. For example, fast-acting surgical 
adhesives, sealants, bioactive agent relea* matrixes and implants utilized in medrcal, 
surgical and other toviyo applications require close control of the polymerized and/or 
cross-linked maKrial. These materials include, for example, alpha-cyanoacryiates. 
disciosed in U.S. Patents No, 5,328,687 to Leung e, al., 3,527,841 to Wicker e. aL, 
3,722,599 to Robertson, 3,995,641 to Kronenmal e. al., 3,940,362 to Overhults and 
U S Patent Application Serial No. 08/266,647. 

Typically, when used as adhesives and sealants, cyanoacrylates are applied m 
monomeric form to the surfaces to be joined or sealed, where, typically, in situ 
anionicpolymerizationofthe monomer occurs, giving rise to the desired adheswe 
bond ordeal. Implants, such as rods, meshes, screws, and plates, may be formed of 
cyanoacrylate polymers, formed typically by radical-initiated polymenzatron. 

Efforts to increase the tissue compatibility of alpha-cyanoacrylates have 
included modifying the alkyl ester group of the cyanoacrylates. For example, 
increasing the alkyl ester chain length to form the higher cyanoacrylate analogs, e.g., 
butyl-2-cyanoacrylates and octyl-2-cyanoacrylates, has been found to unprove 
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pL No 3 995 64! to Kronentha! e« al.), taw*"-**- (see, for example 
Patent No. 3,9W,ot" j.^vvallcvU-cyanoacrylatesCsee, 
n s Patent No 3,722,599 to Robertson et al.), and alkoxyalkyl IV , 
. US PaKntNo 3,559,652toBanit<e t a,.). 

u- with alkvlalpha-cyanoacrylate monomers, such as methyl 
combmauonw.thalkyl alpha y ry in ^ 

alpha-cyanoacrylat. See, for example, U.S. atentsN 

viscosity modifier is poly (ethyl 2-cyanoacrylate)) and 3,527,841 (whe 

viscosity modifier is poly (lactic acid)). fnrmaldehvd e 
x, < v>s *87 to Leung et al., the use of formaldehyde 
Tn U S Patent No. 5,328,687 to Leung cv , 

enters, -sto inMbi. or stow potion (e, U.S Pa.n 

3 - Leonard e, a,.) , and bases to acceterate poVytnenza »» (e, U,. Paun, 

• No ; 7 59264,oCoovera»dU.S.Pa.e„,No.4,042,442,oDo mte os 1 aeta 1 .,. 

' " ' L.se.manypo,— — ^^^^ 

^tttetrsbemtf, ^•^^'''^'T^ 

,„ S e Jctonanysubseouentpo^onproeess. .nparuc*. .a.ar.e 

LLin^.en.eriattoane.tentdtat-advetse.yaffectPO^on. 
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Accordingly, conventional polymerizable and/or cross-linkable materials may contain 
only a limited amount of polymerization inhibitor. 

For certain applications of polymerizable and/or cross-linkable material there 
exists a need for controlling the setting time of the polymerizable and/or 
cross-linkable material. For example, surgical adhesives used for some surgtcal 
procedures require rapidly or relatively less rapidly setting materials, depending on 
the procedure involved (e.g., U.S. Patent No. 5,328,687 to Leung et al. and U.S. 
Application Serial Number 08/266,647, the disclosures of which are incorporated 
herein by reference). Other bonding processes, including sealing and bonchng 
processes in the construction and automotive industries, molding processes m the 
plastic industry, and coating processes in the textile and electronics industries, require 
a variety of setting times. Many of these applications require control of the settmg 
toe in order to facilitate adequate strength, elasticity and hardness of a polymenzed 
material while also providing the necessary amount of working time to apply the 
polymerized material to a desired substrate. 

Various dispensing devices have been developed for the purposes of applying 
and mixing multiple components simultaneously. For example, U.S. Patent 
No 3 468,548 to Leigh discloses a dispenser for dispensing two paste-like matenals, 
suchascreamsorgels. One ofthe materials is stored in a tube and a second matenal 
is stored in a chamber of a nozzle attached to the tube. When the first matenal is 
forced from the tube, it flows through the nozzle and mixes with the second matenal. 

U.S. Patent No. 3,891,125 to Morane et al. describes a device for stonng two 
products separately and mixing the products prior to application. One product is 
stored in a nozzle attached to a container containing a second product. TTie product m 
the nozzle drops by the force of gravity into the container containing the second 
productandmixing occurs. Subsequently, the mixed products may be forced from the 

container and applied to a suitable substrate. 

U.S. Patent No. 3,770,523 to Biswas relates the application of a thickened 
slurry explosive into a bore hole or a container. A stream of slurry explosive is 
thickened by admixing the stream with a cross-linking agent by a plurality of jet 
streams impinging on the slurry stream. 

U S Patent No. 4,801,008 to Rich discloses a disposable cartridge including a 
chamber containing a plurality of inter-reacting components of an adhesive system. 
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International Application No. 

intemauui w Q6/40797, discloses an 

Cor P oration,publishedasInter M tio M lPubUcationNo.WO96/407 9 

^ PaKntN „. 3,9,3,733 to Hesch e, a., diseases a camidge —g a 

U.S. Patent no. . fl[St component of the adhesive 

tagiMe axnpoule and a two-component adhere. « P 
„ accommodaKd in the -poute, and a second compone - « 

^ing out, remova,, damage o, the like to the second component dtspo 

^anchcods. ~~~-"^T£ 
^ *«rl the other chamber contains a polymerization ana/ 

accelerators, stabilizers, viscosity movers, fillers, thixotrop 
polymerizable compounds. 
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US Pa,=„, N o. 5,763,026 .oM^e.al.disc^a.chorfcdngcaps^ 
— — ^.dinga — 

Lenjent^onp^-ne™. 

„- staila.devicesarealsodisclosedmEwopmPaW.No.SSS^U. 

agent. 3imu.u M „ si ullWdisclosesamasonry 

^.^chcn^tasahardenablesyntl^c^m. A. the Ml end o P 
^^ec^.capis^a^g^wMch^™^- 

^ananchorboUUdrivenintotacapsul. 

Japan«PatentUnexaminedAppUcat 1 onNo.5-171695 I l.sc 1 

placed a curing agent for the tesin. 

om^KV OF TOT INVENTION 
Theneedcontinues.oexis.inunepo.^andresin^coatfngindus.iesfor 

25 -g-^^ a --^^»^ , ~* P rr of 

^aninexpensivedeviceandmeftod^simplifytheappbcanonof 

invention provides an inexpensive u 

a^ofpo^erizable and/or I** 

pro *g cntro, ovet the P^es of dte — . — • 

and medicinal use materials. 
30 msinvenrtonptovidesanapp^fordi^nsingapolymenzableor.oss 

linkable material, comprising: 

an outer container; 
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including the ability to: ™,,-linked 
cmrol the molecular weight of the polymenzed or cross Imked 

control^e^ng^eotatepolymerizedorcross-.^rr.tertal; 
provide precision and convenience in applying the matenal to a 



0 



25 



a) 

material; 
b) 
c) 

substrate; 

d) extend the material shelf life; 
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extenauicma^^x 

e) .educentepresenceofresidualmonomerandavo.dassoca^ 

monomer odors; and 

ft control the flow properties of applied matenals. 

, .mers and polymers that undergo polymenzation 

component adhesive systems. 

Fi6 1 isasideelevationalviewofan applicator device ma— with thts 

ngTAiTaE^r^SEIEIIQiiSE-E^^^^^^^^^^^^^^ 
Anapplicator device embodying one aspect of the present inven^onts 

^emUyshownindteBgureasapplicatordevice ,0. The device comprtses 
vlindrtl applicator container Z0 holding a polymerizable^ro^* 

Pnrihermorcme applicator « ^ ^°'^ n ™^ ig , ^ 
SOlinedorcc^donmcouter surface ofmeftangiblevial^. As shown „, F,g. 1,*= 
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tangible via! 40 is preferably only partially <»•> with D» polymerizabfe o, cross- 

linkable monomer material 30. 

As will be described in greater detail below, "rate modifier" ,s meant to 
encompass suchcompounds as have a measurable effect t^n the rate of 

linking inhibitors. . r. 

Tneappiicatorac.ordington.ep^n.invenuonmayumavar.^of^s 

ands te dependm g o„ te mte„dedusc.Forexample>rappUca«on„fUrm^ 

L i polymerize and/or cross-linkable materia, in a flexible co-amer as shown 

JL cross-linkable material h, greater — applicator containers such as, for 
examp.e.-ksorrcac^rvesseisrnaybeu^solongasmeyconformtome 

present invention. 

smaller than nte inner diameter of taappUca^r body. 
6 »o U ghclearancebc W een,heinnerwal,o f me apP lica.orbodyand m eou«rw,U 
.hevia!, ,0 allow for the coating l.yerofn.eratemodif.erontheouursurfaceodte 

ins ,ead encompasses eml^imen. where the frangible via, has a STgntflc^y smaller 

outer diameter than the inner diameter of the applicator tube. 

Furthermore, in embodiments, it is preferred tha, any excess space wtdun the 
appUWbodybutoutsideofthe frangible vialbe lef, open, and no. be filled wrth 
Irials suchas fillers andthe like. Such excess space permits added rntxtng area 

ofd.evid.merebyprovidingimprovedoperanonofmeapplicau.r.lnsuch 
0 embodimenu.adiscreuamountofmera^modif.erisapplied.ome^anddoes 

notsul^tiallyfillaremainingareaintheapplicatorbody. 

The applicator dp may also have a variety of suitable shapes, tncludtng but 
ltaiK d K ,conica 1 ,cylindrica 1 ,chise, or polygonal shape, For example, *.« may 
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^» cononswaborsimilartip. ^y.^M^l*™- 

21 <— — — r :rr 

^c^e^^the^-y^vaHedde^on^app,^ 

Tneapplica^pinembodime «^*— 
ftmte applica«orcon^e I Wd i n g d,e^y m ^l=and/orc roSS - 1 *bl= 

annlicator tip may compnse multiple parts, or may dc! 
stream nozzles are suitable. 

Tbe-.Jep.fonnedasa^epiece^^ed^po.yn.-Me^ 

!I^,™, b era sW o M d,op ro v i de to ca^o f — h 

new material as a multiple <« ° evi<:e - 

The applicator may be utilized in manual or automated application. For 

^Lsninses.adhesivesuns.pipenes.eyedroppersandthel.lce. ArtomaKd 
.aiso^bleu-mcorpora^amountofpolytr^onor^lm^^ 



9 



10 



— r— — — ~ 

leaa pre-iniuauon of «. polyn.eri.able monomer material, »h,ch » 

tteappUcatorupmaybecomposedofanyofavaniy 
, Mierials such a, pWics, foanu, nmber.te^, films or 

membranes. Addmonally, tn PP ^ppiicater tip material may 

me«a.,glass,paper,oe ra nucs,cardboardand*elto. * 

container, such as fragments of the taw* ™>' ^ my " 
IriM such^the^modmeris.anon— .re^onsrup^the 

^Hevia.^^u^brea.m.ofmeviai.mere.ssuffic.en.con-. 
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enibodimenttofthepresenttavention. 

When additional rate modifier is applied in or on the appl.ca.or tip, . may to 

reriorand.heex.eHorofti.etip.AUen^vely^eMtia.orn.yhecca.edonan 

l^snr^ceof.heapplica.ortip. 

applicator tip is coaled «ith the taitiawr. 

Ue^n.c.if.erapplied^eoutersnrfaceofmefi^blev.a.aswellas 

^surfaceofdtefrangiblevial.suchasbybeingembedded.orchern.cally 
Llriscoa^onti.evi.at.locationawayno^eopene.d.such^ 

oneofsBllinmean-outundueexperin.enU.ion.Cor^lofftern.leeulaxwe.gh. 

one ot still in me ,,.„^hv selection of the concentration 

distribution of the applied adhesive can be enhanced by selection 

surf ac««ssuchaspo,y S orba tt 20(=.g,Tween20™;lCIA m er i cas),polysorba K8 0 
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_ 80 tm. ICI Ericas), and poloxamers; cationic surfactants such as 
^ampho^ncor^enon.c.urfac^suohasd y 

^lacetonale; radical ini.ia.cs and radicals, such a, d,, bv«yl P 

In nrefened embodiments, die nue modifier ™V * * <*« 

'umWidessuchasalkylber^lJta^ 1 -™ 0 " 1 " 
incWingquaKtnarya"""""'™"" 185 * y oinixwr e S .hereof, 

especially .hose with an alky! containing 6-1 8 carbon a B ms, b— •» 
o«nmnriatelv subiected to such stimulation. 

appropriately sudjc polymerization or 

In addition in embodiments, the rate modifier canoe P ...... 

mo„ome.hyle.her,„ yto auinone,ni^^^ 
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u , the like Such inhibitors are disclosed in, for 

taco^toinby referee. Tteadd 1 «o ^^ teraKof 
inhibits premature polymerization of them „„,„,.,,„ be treated. 

tagi b,evia.. ^^ teraBm ^ maKrial . ^ermore.mera.e 
^ cm ^ Mb cmaaeof*eadh= si v e con^U»^e^ 

effective amount of the rate moa ^ contact 

„„*„ initiator present as to fully polymer.* or cro»- 

lirator Furthermore, 
• be.weenme^levia.and^app.lcator*^^ 
applicator for the polymerize or cross-linkable material 

™ x - ,• j.„.l,, n utersurfaceofthefrangiblevialor, 

The rate modifier may be applied to the outer sura 



mix. 

30 

in 
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or^sftereoeormayinclu.kaqueoossotoom. Preferably,* 

v~ .nnlied as a solid by vapor deposition such as by sputtering. 

the polymerizable or cross-linkable matenal, fo, example, dunng th 
vial such as by molding or extrusion. 

, moI This can be accomplished by drying 

the frangible vial at room temperature or by heaungtne pp 
^ceLasaconventio.loven.vaeuurnoven.n.icrowaveove.orUVMs.ble 

• ffl Q V Hp nrovided to ensure 
r ^.tin static or dvnanuc mixers may oe proviucu 

Within the applicator tip, static or aynoi 

include internal tortuous paths. h .„,iWin 
Tteapplic-raccordingtothepresentinvennonmayalsobeuulrzedtn 

conjunction-multi— ^ 

multi-component cartridges, for instance, are dtsclosed m U.S. Patents N , 
I Rau* 4,4,3,436, 4,53 8 ,,20 and 4.SO..00S to Rich, - enure disclosures of 
which are incorporated herein by reference. 

,„ operas *e frangible vial is broken or opened, such as through the 
30 applicauonofpressure^etagiblevral^ughdreappUcator—. Once** 
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^rialn.ixeswiftte^modiflerin.heappBca.orcon^rbody.a.e 

Jue,«o tte appli=a t orco„ t ain e rbody,,ofo rate ^^^^ 
container through the applicator tip. 

^^U^or^re^^appH^oo^r^app.^ 
applica,or of to present invention may be enjoyed in a variety of 

1* materials and combinations thereof . 

po.ysuU-.aesandpolyphosphazene, Smubie organio poiymervzable and/or 

Suitable organic syn.he.ie materials inelude bu, are no. tared to 

25 po,vviny,c U oride,polyca^ 

.ucbasphenoiies,— , epoxies, *yds or pCyes^rs. Suiuble orgaruc 

IJeeMose, or eeliuiose ace^e; or modified serenes, sncn as s*rcn ace«e, and 

aK „o. 1 i I ni.ed,on,osese,fo n hinU.S.Pa,en B No, 5 ,328,687U.Uun g e.a 1 ., 
3,728,375 to Coover, Jr., e. a,., 3,970,505 .o Hauser e, a>, 4.2W60 » «-*-« 



15 



al 4 340,708 to Gruber, 4,777,230 to Kamath, 5,130,369 to Hughes et al. and U.S. 
Applications Serial Nos. 08/226,647 and 09/099,457, the entire disclosures of which 
are incorporated herein by reference. The polymerizable and/or cross-linkable 
material may include one of the above-mentioned materials or may contain one or 
more of the materials in a mixture. The material may also be composed of monomers, 
polymers, or oligomers of the above-mentioned polymerizable and/or cross-linkable 
materials. 

For example, suitable polymerizable and/or cross-linkable materials include 
1,1-disubstituted ethylene monomers. Useful 1,1-disubstituted ethylene monomers 
include, but are not limited to, monomers of the formula: 

(I) CHR=CXY 

wherein X and Y are each strong electron withdrawing groups, and R is H, -CH=CH2 
or, provided that X and Y are both cyano groups, a C,-C 4 alkyl group. 

Examples of monomers within the scope of formula (I) include alpha- 
cyanoacrylates, vinylidene cyanides, C,-C 4 alkyl homologues of vinylidene cyanides, 
dialkyl 2-methylene malonates, acylacrylonitriles, vinyl sulfates and vmyl 
sulfonates of the formula CH 2 =CX'Y' wherein X' is -S0 2 R' or -S0 3 R' and V is -CN, 
-COOR', -COCH 3 , -S0 2 R' or -S0 3 R', and R' is H or hydrocarbyl. 

Preferred monomers of formula (1) for use in this invention are 
alpha-cyanoacrylates. These monomers are known in the art and have the formula 

CN 

/ 

(II) CHR 2 =C 

\ 
COOR 3 

wherein R' is hydrogen and R 3 is a hydrocarbyl or substituted hydrocarbyl group; a 
group having the formula -R<-0-R 5 -0-R<, wherein R< is a 1 ,2-alkylene group having 
2-4 carbon atoms, R 5 is an alkylene group having 2-4 carbon atoms, and R< is an alkyl 

-R 1 - C - O - R 8 

group having 1-6 carbon atoms; or a group having the formula h 
CH 3 

wherein R 7 is -CH 2 , -CH-, or -C(CH 3 ) 2 -, and R 8 is an organic radical. 
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Examples of suitable hydrocarbyl and substituted hydrocarbyl groups include 
slight chain o, branched chain aixy, groups having 1-16 carbon a,oms; stmig* chatn 
or branchedchai»C,-C, s alley! groups subsun. tt d wi* an acyloxy group, a haloaUcy 
^up, an alxoxy group, a halogen atom, a cyano group, - a haloalM group; sttatgh, 

branched chain alkynyl groups having 2,0 ,2 carbon atoms; cycloalkyl groups; 
aralkyl groups; alkylaryl groups; and aryl groups. 

ta the cyanoacrylate monomer of formula (II), R' «• - ** *" 

havingl-lOcarbonatomsoragrouphavingureformula-AOR'.wheremAisa 

atoms, andR'isastraigh, or branched aM radical having 1-8 carbon atom. 

Examples of groups represented by the formula -AOR° include 1-memoxy- 

2- propyl, 2-butoxyeutyl, 2-isopropoxyethyl, 2-methoxyethyl, 2-ethoxyeu.yl and 

3- methoxybutyl. . 

Especially advantageous alpha-cyanoacrylate monomers for use rn tins 
invention are methyl alpha-cyanoacrylatc, butyl alpha-cyanoacrylate, 2-octy, 
alpha-cyanoacrylate, l-methoxy-2-propy, cyanoacrylate, 2b»,oxyethyl cyanoaco-late, 
2-isopropoxyemyi cyanoacrylate and 3-memoxybu.yl cyanoacrylate. Equally 
adva„^eousare2-memylenemalona,es,suchasdimethyl2-me*yle„ema,ona K . 

Tie alpha-cyanoacrylates of formula (II) wherein R' is a hydrocarbyl or 
substituted hydrocarbyl group can be prepared according to methods know, in the art. 
Reference is made, for example, to U.S. Patents*, 2.721.S58 and 3,254,. 1 1, each 
of which is he«by incorporated by reference herein. For example, me alpha- 
cyanoacrylates can be prepared by reacting an alxyl cyano-aceta* with formaldehyde 
in a non-aaueous organic soiven, and in the presence of a basic catalyst, follow* by 
pyrolysis of the anhydrous intermediate polymer in the presence of a polymery 
inhibitor. The alpha-cyanoacrylate monomers prepared v^thlowmoisNre content 
ami essentially free of impurities are preferred for biomedical use. 

The alpha-cyanoacrylates of formula (II) wherein R' is a group havmg the 
, formula -R<-0-R'-0-R« can be prepared according to the method disclosed m U.S. 
Patent No. 4,364,876 (Kimura et al.), which is hereby incorporated by reference 
herein In the Kimura e. al. method, the alpha-cyanoacrylates are prepared by 
producing a cyanoacetate by esterifying cyanoacctic acid with an alcohol or by 
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and formardehyde - paraformaldehyde in the presence of a a** a, 
05.1 M p rc ferably0. 8 -..2 : l,toob B i»aconden S a tt ;depo.ymen m >gte 

taJT*' canbepreparedaceord^.o.neproceduredescribedM.S. 
p , , No 3 0 W 564.,oKro»en« h a.e,al.,^c h i S herebytorpo raK dbyrefe rc nee. 

^UnganaiMes.erof^alpha.yanoacryHcacid^aeycUd 3* e-ofo 

the alpha-cyanoacrylic acid adduct may 
0 ^byreacionwi^onyurao*. 1 ,ea 1 p^anoaeryyl- eaddnctrs 
toreae^^ana.MMroxyaceU.eoranred.y.^-d*. 

J.dieneMoe.dnsrrroup.f-y-ovedand.he—y^y, 

■ 

adduct in the presence of a slight deficit of maleic anhydnde. 

Espies of monomers of fonnula (..) i—e cyanopentadrenoa.es and 

alpha-cyanoacrylates of the formula: 

CN 

30 / 
(III) CHZ=C 

^COR 3 

w hereinZis.CH=CH ! and R nsasde f medah„ve. 11 ,emon„ m e K „ffo-aO». 
wh e rei nRMsana 1 M g roupof,,0carho„a,o mS ,i.e.,me2.,a.open,a.2,«.eno.c 
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No 3 554,990, which is incorporated by reference herem. 

(or use intheprcsen, invention -" inUS APP T"T Lee 
09,099457 the entire disclosures of which is incorporated herern by reference. 

„ mldfflers (. « U S. AppiWion Serial No. 08/266,647, ft. sub.ee. matter of 
pHmod,Sets(e.g., PP ^ toimaldehy de scavengers 

W hichisincorporatedherembyreferenoe),oin „,„ hichis 
( . g U.S. Patent*. 5,328,6*7 to Leung et al., the subject ma«er of vvtach * 

surfLts, defoamants, plasters, mixtures thereof and other 

* polymerizable and/or cross-linkable material may be nea, (no addrttona, 
compounds added, or in a solvent, emulsion or suspension, ^ 

U- solvents may be used either independent,, or in combrna on of 

polymerizable and/or cross-linlcable ma^al is dUsolved or ^m uch a 
5 ^Ire Thetoula.ountofsolvent.hatr.ybeincorpora^in^epolym^ 
Xcmss-l^lematerialmaybeOto^preferably.to^anmorepr^mb, 

3 ,o 25 percent by we lg h, Selection of the amount wi„, ofcourse, depend on *e 
aesired monomer and process conditions, and amounts outside these ranges may 

acceptable. . 
The polymenzable and/or cross-linkable material may also contan, 
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^edou.ideof^e frangible vial. Suitable polyrnedzata inhibit ^ 
aahitosare disced i n U.S. Pa«e„ K No, 5,322,912 «oOeo^e,al 4 8,,«,,„ 
Solomon et. al., 4,340,708 to Gruber, 4,364,876 ,0 Kimurae, al. and 4,297,!60 to 
Kusayamaetal. The entire disclose of these patents are incorporate™ by 
reference. The stabilizer or inhibitor may be added to the polymerizable and/or 
^in^lema^alinar.anro^.ofOtoSO.preterablyO.OO.toZS.andmore 

preferably 0.002 to .Opercentby weigh, Selection of the—, of course, 

ranges may be acceptable. 

Suit able chain transfer agents which may be incorporated into the 

Lo S edinU.S.Pa K n,No. 5 ,.30,369,oHughes=,a,.,mecnU K di S c,osureofw ta ch 

me polymerizable and/or cross-linkable material may he 0 to 25, prefercbly to > 5, 
a„dmorepreferab,y2,ol0perce„,by weigh,. Selection ofti* amount wtll, of 
cotrrse.dependon.hedesiredmonomerandprc.essconditions.andan.onn.ou^de 

these ranges may be acceptable. 

Suitable viscosity modifiers, piasters arrd lubricants, which may or may no. 
^mselvesbepoiymerizableand/orcross.lirtoble.ma.maybeaddedu.me 

forth inU.S.Paten.No.4^7,,60 to Kusayama etal., me entire disclosure of whrch 

mo di«« re asdisclosedinU.S.Pa K n,No.5,328,687toLeung=.al.a»dU.S. 
Application Serial No. 08/266,647, respectively, the disclosures of which are totally 
incorporated herein by reference. 

In further embodiments of the present invention, it is possible, and even 
preferred,,oapp.ya,ayer of cured adhestve materia, tothe inner andMouter walls of 
0 me frangible via,. For example, mis cured adhesive coating could be of the same 
^criaitha, would be formed hy me po^menzableoraoss^bien^, or 
could be a different materia,. When applied to the outer surface of me frangrble vtal, 
me adhesive should preferably stffl permit contact between the rate modifier and the 
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sur6ces „ tte v i alU to . i .p ro videsap ro , Kli v el a y e I ove lteS ur te of t h 
ton , p «-sha rfs c re a tt dd ffl i„ g cn,sh i n g of*ev 1 a>,-c te n g 

0,,n6 8 S9 >te e ote «osu re ofwhich i s i „ Mt po Btt d^^ — 

— for * pu^ of p.oKcdn. sea«n g , and ^^1* 
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tetagibUvialmaybevartedftomonevi^anoteinoriertoprovidcconttol 
overthelengthofworkiogdmeforapplicationofamaerial. 

Tne applicator accords to the present invention also provides exKnded shelf 

5 increased amount of rate modifier on the outer surface of the frangible vial, the 

,0 n^rialbyprcvidirstaprcveu^^ 

applicationtoasubstrate. For example, surfactants ineorporaKd with the nue 

modifier to co-elute with the material. 
, 5 The following examples illustrate specific embodiments of the present 

invention. One skilled in the art wil! recognize tha, the appropriate react™ 

adjusted as necessary to achieve specific polymerized product charac^nsttcs. AU 
parts and percentages are by weight unless otherwise inchoated. 

20 CYAMPT.RS 1-6 

An initiators as a rate modifier is coated upon the outer surface of glass 
ampoules containing stabilized polymerizable cy^^SSS.^ For 
these Examples, Tween 20 (polysome 20 available from 1C. Americas) as an 
initiator is coated on the outside of separate ampoules containing stabthzed 
25 polymerizable cyanoacrylate monomer material. The initiator is coafcd on tire 

ampomesbydroppingmeampomesmtoaceakercon^gTweenJOa^aUowrng 

then, ,„ sit for fifteen minute, The coated ampoules are then removed and transferred 

inside butyrate tubes. 

Porous plastic tips of applicators as shown in Fig. 1 are attached to the open 

30 end of flexible butyrate tubes containing the glass-ampoulized monomer matenal, 
generally as shown in Fig. 1. The tips are attached to the butyrate tubes using 
acetone, which solvent bonds the tips to the tubes. (lb. bu^te tubes soften upon 
contact with acetone mat may be included in the tips, thus "weiding" the tip to the 
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applicator body.) The applicators are allowed to dry for thirty minutes to allow the 

acetone to set up. 

In an upright position, the applicator tubes are squeezed to shatter the glass 
ampoules, thereby releasing monomer material to mix with the initiator coated on the 
outer surface of the ampoule. The applicators are then inverted, and the monomer 
material is forced out of the tip by squeezing the applicator tube. As the matenal 
comes out of the tubes, the material is dropped onto an aluminum pan that contams a 

polymerizing material is monitored, and the maximum temperature is taken as the 
setting time ofthe adhesive. The results are shown inTablel,and demonstrate the 
effectiveness ofthe claimed invention in controlling polymerization time. 

Table 1 

Example. Setting Time 

( seconds) 
! 10.7 

2 H- 3 

3 5.2 

4 8.6 

5 21.1 

6 13.4 



